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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily execute a maintenance process 
of an ink jet head in a thread coloring means coloring a sewing thread by 
an ink jet method. 

SOLUTION : This thread coloring sewing machine is provided with the 
thread coloring means 13 coloring the sewing thread 19 with the ink 
discharged from the ink jet head 34. When a presser bar 11 is vertically 
moved, the maintenance process of the ink jet head 34 is executed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The blind stitch means forming which forms the blind stitch by sewing thread in said 
processing cloth by moving a sewing needle up and down to a processing cloth, In the yarn coloring 
sewing machine which comes to have a yarn coloring means by which the ink made to breathe out 
from an ink jet head colors said sewing thread The yarn coloring sewing machine characterized by 
equipping the maintenance equipment which performs maintenance processing of said ink jet head, 
and said maintenance equipment with the operating member for performing maintenance processing 
of said ink jet head. 

[Claim 2] It is the yarn coloring sewing machine according to claim 1 characterized by equipping the 
pressure bar of a sewing machine with said yarn coloring means free [ attachment and detachment ], 
interlocking with [ vertical movement / of said pressure bar ] said operating member, and being 
constituted so that maintenance processing by said maintenance equipment may be performed. 
[Claim 3] Said operating member is a yarn coloring sewing machine according to claim 2 
characterized by for vertical movement of said pressure bar being interlocked with, and being 
constituted so that maintenance processing by said maintenance equipment may be performed by 
moving said ink jet head in the direction containing a horizontal direction or a horizontal component. 

[Claim 4] Said operating member is a yarn coloring sewing machine according to claim 2 
characterized by being constituted so that maintenance processing by said maintenance equipment 
may be performed by vertical movement of said pressure bar being interlocked with, and rotating 
said maintenance equipment. 

[Claim 5] It is the yarn coloring sewing machine according to claim 1 to 4 characterized by to have 
had the ink regurgitation nozzle of a large number which it is prepared in said ink jet head, and carry 
out opening to the ink regurgitation side of said ink jet head, and to equip said maintenance 
equipment with the wiper function which wipes off the ink regurgitation side of said ink jet head, the 
capping function which blocks opening of said ink regurgitation nozzle, and the purge function 
perform the air-bleeder of said ink regurgitation nozzle. 

[Claim 6] The blind stitch means forming which forms the blind stitch by sewing thread in said 
processing cloth by moving a sewing needle up and down to a processing cloth, The pressure bar 
which it has for the cloth presser foot which is constituted possible [ vertical movement ] and 
prevents the relief of said processing cloth in contact with the top face of said processing cloth, 
enabling free attachment and detachment, In the yam coloring sewing machine which comes to have 
a yarn coloring means by which the ink made to breathe out from an ink jet head colors said sewing 
thread It is the yarn coloring sewing machine which is equipped with the maintenance equipment 
which performs maintenance processing of said ink jet head, and is characterized by performing 
maintenance processing of said ink jet head by said maintenance equipment with a rise of said 
pressure bar. 

[Claim 7] The blind stitch means forming which forms the blind stitch by sewing thread in said 
processing cloth by moving a sewing needle up and down to a processing cloth, The body of a 
sewing machine of the yarn coloring sewing machine which comes to have a yarn coloring means by 
which the ink made to breathe out from an ink jet head colors said sewing thread is equipped free 
[ attachment and detachment ]. In maintenance equipment equipped with the maintenance device in 
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which maintenance processing of said ink jet head is performed, the maintenance processing by said 
maintenance device Maintenance equipment characterized by being constituted so that it may 
perform by operating the operating member prepared in said body of a sewing machine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the maintenance equipment for the yarn coloring 
sewing machine equipped with the function in which the ink breathed out from the ink jet head 
colors sewing thread, and this yarn coloring sewing machine being equipped removable, and 
performing maintenance processing of said ink jet head. 
[0002] 

[Description of the Prior Art] There is a sewing machine conventionally equipped with the function 
to color sewing thread (needle thread). Moreover, these people have also applied for invention 
indicated by JP,59-137096,A. It constitutes from this invention so that liquefied coloring liquid (ink 
is only called hereafter), such as dyeing material, may be sprayed on sewing thread with an ink jet 
method and it may color. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following problems by the 
sewing machine equipped with the device in which an ink jet method colors sewing thread, like the 
configuration of application which is not exhibited [ above-mentioned ]. That is, since ink is not 
breathed out even if it will apply a pressure, if air bubbles and a foreign matter enter in the stoma of 
the **** nozzle of an ink jet head, the maintenance processing called the so-called "purge" which 
removes air bubbles periodically is required. Moreover, if left in the condition [ that ink has adhered 
to the front face of a **** nozzle ], ink will dry, or ink will be got blocked in the stoma of a **** 
nozzle, and ink will no longer be too breathed out from a **** nozzle. For this reason, the 
maintenance processing called "wipe" which wipes off the ink adhering to a **** nozzle, and the 
maintenance processing called "capping" which closes the stoma group of a **** nozzle at the time 
of un-using it are required. 

[0004] Therefore, in the electronic sewing machine equipped with the device in which the above- 
mentioned ink jet method colors yam, the device for performing maintenance processing is prepared 
in a coloring device with an ink jet head, or a coloring device is attached removable to the body of a 
sewing machine, and in case maintenance processing is performed, the configuration which removes 
a coloring device from the body of a sewing machine is adopted. 

[0005] Although the activity for maintenance processing can be easily finished if the device in which 
said maintenance processing is performed is prepared in a coloring device, it large-sized-izes that 
much. For this reason, said coloring device is installed in the sewing-machine upper part which has 
allowances in a tooth space. However, when a coloring device was prepared in the sewing-machine 
upper part, in order that a coloring part and a blind stitch formation part might separate, it was 
difficult to carry out a color substitute in a desired location, and there was a problem which coloring 
liquid adheres to each part of a sewing machine, and becomes dirty and to say. 

[0006] On the other hand, in a configuration of attaching a coloring device removable to the body of 
a sewing machine, it becomes possible [ sewing a coloring device and preparing near the needle ]. 
However, in this case, whenever it performs maintenance processing, it is necessary to remove a 
coloring device from the body of a sewing machine, and there is a problem that that part and an 
activity become troublesome. 

[0007] Then, the purpose of this invention is to offer the yarn coloring sewing machine and 
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maintenance equipment which can perform maintenance processing of an ink jet head easily in the 
thing equipped with a yarn coloring means to color sewing thread, by the ink jet method. 
[0008] 

[Means for Solving the Problem] The blind stitch means forming which forms the blind stitch by 
sewing thread in said processing cloth when invention of claim 1 of this application moves a sewing 
needle up and down to a processing cloth, The maintenance equipment which is the yarn coloring 
sewing machine which comes to have a yarn coloring means by which the ink made to breathe out 
from an ink jet head colors said sewing thread, and performs maintenance processing of said ink jet 
head, It has the description at the place which equipped said maintenance equipment with the 
operating member for performing maintenance processing of said ink jet head. 
[0009] According to the above-mentioned configuration, maintenance processing by said 
maintenance equipment can be performed only by operating an operating member. 
[0010] And in the above-mentioned configuration, it is desirable to equip the pressure bar of a 
sewing machine with said yarn coloring means free [ attachment and detachment ], and for said 
operating member to be interlocked with vertical movement of said pressure bar, and to constitute so 
that maintenance processing by said maintenance equipment may be performed (invention of claim 
2)-. 

[001 1] Since according to the above-mentioned configuration you can make it actuation of the 
vertical movement of a pressure bar usually performed at the time of activation of blind stitch 
formation actuation or termination interlocked with and maintenance processing can be performed, it 
is not necessary to carry out troublesome actuation, in order to perform maintenance processing, and 
to prepare the special member for it. 

[0012] In this case, it is desirable for said operating member to be interlocked with vertical 
movement of said pressure bar, and to constitute so that maintenance processing by said maintenance 
equipment may be performed by moving said ink jet head in the direction containing a horizontal 
direction or a horizontal component (invention of claim 3). 

[0013] Moreover, by interlocking with [ vertical movement / of said pressure bar ] said operating 
member, and rotating said maintenance equipment, it can also constitute so that maintenance 
processing by said maintenance equipment may be performed (invention of claim 4). 
[0014] Furthermore, in the configuration equipped with the ink regurgitation nozzle of a large 
number which it is prepared in said ink jet head, and carry out opening to the ink regurgitation side 
of said ink jet head again, it is good to prepare the wiper function which wipes off the ink 
regurgitation side of said ink jet head to said maintenance equipment, the capping function which 
blocks opening of said ink regurgitation nozzle, and the purge function perform the air-bleeder of 
said ink regurgitation nozzle (invention of claim 5). . 

[0015] According to the above-mentioned configuration, maintenance equipment can be made to 
perform two or more maintenance processings by operating an operating member. 
[0016] Moreover, the blind stitch means forming which forms the blind stitch by sewing thread in 
said processing cloth when invention of this application claim 6 moves a sewing needle up and down 
to a processing cloth, The pressure bar which it has for the cloth presser foot which is constituted 
possible [ vertical movement ] and prevents the relief of said processing cloth in contact with the top 
face of said processing cloth, enabling free attachment and detachment, It is the yam coloring sewing 
machine which comes to have a yam coloring means by which the ink made to breathe out from an 
ink jet head colors said sewing thread. It has maintenance equipment which performs maintenance 
processing of said ink jet head, and maintenance processing of said ink jet head by said maintenance 
equipment is characterized by performing with a rise of said pressure bar. 
[0017] According to the above-mentioned configuration, since a yam coloring means and 
maintenance equipment were constituted on another object, a yam coloring means does not large- 
sized-ize. And since maintenance processing by said maintenance equipment is performed in 
connection with a pressure bar going up, the activity for maintenance processing does not become 
troublesome by having constituted a yam coloring means and maintenance equipment on another 
object. 

[0018] Furthermore, the blind stitch means forming which forms the blind stitch by sewing thread in 
said processing cloth when invention of this application claim 7 moves a sewing needle up and down 
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to a processing cloth, The body of a sewing machine of the yarn coloring sewing machine which 
comes to have a yarn coloring means by which the ink made to breathe out from an ink jet head 
colors said sewing thread is equipped free [ attachment and detachment ]. Are maintenance 
equipment equipped with the maintenance device in which maintenance processing of said ink jet 
head is performed, and the maintenance processing by said maintenance device It has the description 
at the place constituted so that it might perform by operating the operating member prepared in said 
body of a sewing machine. 
[0019] 

[Embodiment of the Invention] Hereafter, the 1st example which was adapted for the embroidery 
sewing machine in this invention is explained, referring to drawing 1 thru/or drawing 10 . in 
addition, the configuration the fundamental configuration of the embroidery sewing machine of this 
example is indicated to be by the application for patent 2000-230400 for which these people applied 
previously and abbreviation — it is the same. Then, the same part as the configuration of the above- 
mentioned application for patent 2000-230400 is explained briefly, and a different part is explained 
in detail. 

[0020] First, the configuration of the embroidery sewing machine concerning this example is 
explained, referring to drawing 5 thru/or drawing 8 . As shown in these drawing 5 thru/or drawing 8 , 
the free arm section 2 is formed in the left end section of the bed section of the machine frame 1 of 
an embroidery sewing machine, and this free arm section 2 is equipped with embroidery equipment 3 
removable. 

[0021] The above-mentioned embroidery equipment 3 is equipped with the embroidery frame 5 
holding cloth (processing cloth) 4 (refer to drawing 1 ), and the embroidery frame migration device 
in which this embroidery frame 5 is moved horizontally (X shaft orientations and Y shaft 
orientations), and is constituted. Said embroidery frame 5 consists of an outer frame and a seating 
rim, and has composition which puts cloth 4 among them. 

[0022] Said embroidery frame migration device is equipped with the mobile 8 moved to X shaft 
orientations (longitudinal direction) free by the direction stepping motor 6 (shown only in drawing 
10 ) of X, and is constituted. Said embroidery frame 5 is attached in Y shaft orientations (cross 
direction) movable at this mobile 8. Said mobile 8 is moved by the direction stepping motor 7 
(shown only in drawing 10 ) of Y. The electrical installation embroidery equipment 3 and by the side 
of the body of an embroidery sewing machine is made by connection of the connector 9 by the side 
of said embroidery equipment 3 and the connector 10 prepared in the body side of an embroidery 
sewing machine. 

[0023] Moreover, the pressure bar 1 1 is supported by the machine frame 1 possible [ vertical 
movement ]. The coloring section 13 of the coloring unit 12 is attached in the lower limit of said 
pressure bar 1 1 removable. About this coloring unit 12 and the coloring section 13, it mentions later. 
In addition, the cloth presser foot which is not illustrated is usually attached in the lower limit of said 
pressure bar 1 1 . The above-mentioned pressure bar 1 1 is energized below by the pressure spring 
which is not illustrated. 

[0024] Said pressure bar 1 1 is constituted so that it may move up and down according to a user's 
manual operation and the automatic pressure bar lifter device (not shown) by motorised. 
furthermore, the feed dog 14 which collaborates with a cloth presser foot and performs cloth delivery 
— vertical movement and longitudinal slide movement — it is prepared so that it may move 
horizontally. In the case of embroidery sewing, this feed dog 14 is constituted so that it may be 
caudad located rather than a throat plate 15. 

[0025] Moreover, the needle bar 16 is formed in the vertical-movement possibility of and a 
longitudinal direction rockable and pivotable at the head section of a machine frame 1 . About the 
concrete drive of this needle bar 16, it mentions later. The sewing needle 17 is attached in the lower 
limit of the above-mentioned needle bar 16 through ****** 16a. If this sewing needle 17 moves up 
and down, it collaborates with the iron pot arranged under the throat plate 15, and it is constituted so 
that a seam may be formed in cloth 4 of the bobbin thread in an iron pot, and the needle thread 1 8 
inserted in the sewing needle 17. 

[0026] Furthermore, starting and the safety switch 19 which orders it starting or a halt of a sewing 
activity are formed in the head section of a machine frame 1. It is possible to equip the connector 22 
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for cards in which the slot for cards is prepared in the pedestal section 20 of a machine frame 1, and 
ROM card 21 which stored sewing data was formed in the pedestal section 20 through the above- 
mentioned slot. In the case of the embroidery sewing machine of the above-mentioned configuration, 
by making XY migration of an embroidery frame 5 and vertical movement of a needle bar 16 
collaborate according to the sewing data in ROM card 21, it is constituted so that various embroidery 
patterns may be formed in cloth 4. 

[0027] Furthermore, the control panel 23 is arranged in the front face of the machine frame 1 of a 
sewing machine again. A liquid crystal display (LCD) and various actuation switches are formed in 
this control panel 23. 

[0028] Next, the concrete configuration of the above-mentioned coloring unit 12 is explained with 
reference to drawing 1 thru/or drawing 6 . The coloring unit 12 consists of the coloring section 13 
attached in the lower limit of a pressure bar 1 1, an ink supply recovery system 24, and maintenance 
equipment 25. In this example, a coloring means consists of said coloring section 13 and an ink 
supply recovery system 24. 

[0029] The above-mentioned ink supply recovery system 24 consists of a slot 27 for ink which sets 
the ink cassette 26, and an air compressor 30 which passes Ayr in the recovery tube 28 and collects 
surplus ink on the recovery tank 29. The above-mentioned ink cassette 26 consists of black, 
MAZENDA, yellow, and an ink cassette of four colors of cyanogen. 

[0030] The power source of the above-mentioned air compressor 30 is connected to the connector 33 
prepared in the body side of a sewing machine through the interconnection cable 3 1 and the 
connector 32. Moreover, wiring with which the electrical installation by the side of the ink jet head 

34 mentioned later and the body of a sewing machine was also wired along with the ink supply tube 

35 or the recovery tube 28, and the above-mentioned interconnection-cable 30 grade are realized. 
[0031] Moreover, said coloring section 13 is fastened to the lower limit of a pressure bar 11, and is 
attached removable according to **** 36. The above-mentioned coloring section 13 consists of an 
attachment object 37 to a pressure bar 1 1, a body 38 made of synthetic resin, and an ink jet head 34 
held exchangeable in this body 38, as shown in drawing 1 thru/or drawing 4 . Attachment slot 37a of 
about D configurations which attaches the lower limit of a pressure bar 1 1 is formed in the upper part 
of the above-mentioned attachment object 37, and flange 37b which has the crevice which fits in the 
upper part of a body 38 is formed in the lower limit. The above-mentioned body 38 is ****ed on the 
attachment object 37, is bound tight by 39 and is being fixed. 

[0032] And the ink jet head 34 is won over to the crevice formed in the above-mentioned body 38 
from the inferior-surface-of-tongue side, and hold immobilization is made and carried out. Opening 
(not shown) is formed in the pars intermedia of the vertical direction of the front face of said body 
38, and it is constituted so that opening of ink regurgitation nozzle 41a of a large number formed in 
the front end surface part of the ink jet head 34 at this opening may face. Therefore, in this example, 
the front face of said body 38 functions as an ink regurgitation side. Moreover, the cloth press 
surface section 40 equivalent to the usual cloth presser foot is formed in the inferior-surface-of- 
tongue section of the anterior part of a body 38. 

[0033] Moreover, in the side face of right and left of a body 38, four ink acceptance openings 38a- 
38d are formed in each two side faces at a time. It is constituted by these ink acceptance openings 
38a-38d so that the ink of four colors may be supplied through the ink supply tube 35, respectively 
from the ink cassette 26. 

[0034] Now, the ink jet head 34 consists of electrostriction component blocks of a rectangular « 

parallelepiped mostly, and this electrostriction component block consists of a piezo-electric element 

etc. The sheet 41 which consists of a plate made of synthetic resin is stuck on the front end surface 

part of the above-mentioned electrostriction component block, and it is formed in this sheet 41 so 

that much ink regurgitation nozzle 41a may be located in a line with one train in the vertical 

direction. And the ink rooms 42a-42d of the shape of a ctenidium which consists of many slits are 

formed in right-hand side from the center within an electrostriction component block. The ink 

distribution sheet 43 which consists of a plate made of synthetic resin so that opening of the shape of 

this ctenidium may be blockaded is stuck on the side face by the side of these ink rooms [ 42a-42d ] 

right opening. 

[0035] The ink room 42a group, the stoma group (not shown) which opens ink acceptance opening 
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38a for free passage, and an ink room 42b group and the stoma group (not shown) which opens ink 
acceptance opening 38b for free passage are formed in this ink distribution sheet 43. Moreover, it is 
constituted by the free passage slots 44a and 44b formed in the front face and rear face of the above- 
mentioned electrostriction component block so that an ink room 42c group, 42d group, and the ink 
acceptance openings 38c and 38d may be open for free passage, respectively. 
[0036] And the electrode (not shown) for expanding and contracting the ink rooms 42a-42d, and 
making an ink droplet breathe out from ink regurgitation nozzle 41a is prepared in the predetermined 
location in the front face of an electrostriction component block. Impression control of the electrical 
potential difference to these electrodes is constituted so that it may be made the drive timing of a 
sewing machine at the time of** and may perform with the control unit by the side of the body of a 
sewing machine. 

[0037] In this configuration, as shown in drawing 1 , the ink of cyanogen is breathed out from the 
thing of that topmost part, the ink of MAZENDA is breathed out from the 2nd thing, the ink of 
yellow is breathed out from the 3rd thing, black ink is breathed out from the 4th thing, and ink 
regurgitation nozzle 41a on a par with one train of the ink jet head 34 is hereafter constituted so that 
the sequence of these four colors may be repeated. 

[0038] And ink regurgitation nozzle 41a on a par with the one above-mentioned train is arranged so 
that it may separate slightly almost in parallel and may counter from the confounding point of the 
seam of cloth 4 to the sewing thread (needle thread) 19 which reaches the eye hole of a sewing 
needle 17. That is, it is constituted so that the array direction of ink regurgitation nozzle 41a may 
turn into a direction along the feed direction of a needle thread (sewing thread) 18. Thereby, the ink 
droplet breathed out from ink regurgitation nozzle 41a has the composition of hitting a needle thread 
18. 

[0039] Now, as shown in drawing 1 , said maintenance equipment 25 is equipped with the suction 
cap 46 attached in the lower part of the bearing bar 45 attached in the head section removable 
rotatable focusing on shaft 45a, and the wiper blade 47 attached in the lower limit section of said 
bearing bar 45, and is constituted. Said wiper blade 47 is for example, the product made of synthetic 
resin which has elasticity, and is prolonged toward the slanting lower part from the lower limit 
section of said bearing bar 45. 

[0040] Moreover, said suction cap 46 consists of a rectangle box-like case 48 in which a rear face 
carries out opening, an ink absorption member 49 held in this case 48, and an ink discharge hole 50 
prepared in the lower part of the anterior part of said case 48. If said recovery tube 28 is connected to 
said ink discharge hole 50, it has composition which can attract ink from the ink absorption member 
43, and can be collected on the recovery tank 29 by the Ayr style of the air compressor 30 of the ink 
supply recovery system 24. In addition, the configuration of said suction cap 46 is the almost same 
configuration as the thing equipped with the ink jet head usually arranged in the interior of ink jet 
printer equipment, for example. Furthermore, rotation energization is carried out in the direction of 
drawing 1 Nakaya mark A with the spring 5 1 , and said suction cap 46 is attached in the lower part of 
said bearing bar 45 in the condition of having inclined as usually shown in drawing 1 . 
[0041] Next, the drive of a needle bar 16 is explained with reference to drawing 9 . First, as shown in 
drawing 9 (a), the needle bar 16 is connected with the balance crank 53 which fixed in the left end 
section of the main shaft 52 of an embroidery sewing machine through the needle bar connecting 
link 54 and the needle bar connecting bracket 55, and, thereby, has the composition that a needle bar 
16 moves up and down according to rotation of a main shaft 52. 

[0042] The above-mentioned needle bar connecting bracket 55 consists of bifurcation member 55a 
and cylindrical member 55b supported by this bifurcation member 55a rotatable, as shown in 
drawing 9 (b). The needle bar 16 is inserted in the through tube formed in cylindrical member 55b 
pivotable. And the needle bar connecting bracket 55 of the set colors 56 and 56 which fixed to the 
needle bar 16 is pinched. By this configuration, the needle bar 16 has rockable composition to the 
needle bar connecting bracket 55 at pivotable and a longitudinal direction. 

[0043] Moreover, the gear section 57 of a spur gear is formed in the upper limit section of a needle 
bar 16, and the middle gear 58 which gears with this gear section 57 is supported rotatable by the pin 
60 set up by the needle-bar base 59. The above-mentioned middle gear 58 has long spur gear section 
58a and helical gear section 58b in the vertical direction. Idle gear 61 have geared in above- 
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mentioned helical gear section 58b. These idle gear 61 are supported rotatable by the pivot 62 which 
supports the needle-bar base 59 rockable. The pivot 62 is supported by the machine frame 1. 
[0044] Furthermore, to the above-mentioned idle gear 61, the axial gear 64 of the stepping motor 63 
for needle-bar rotation fixed to the machine frame 1 has geared. If the stepping motor 63 for needle- 
bar rotation rotates in this configuration, it is constituted so that the rotation drive of the needle bar 
16 may be carried out through the axial gear 64, idle gear 61, the middle gear 58, and the gear 
section 57. Thus, if a needle bar 16 is rotated, since a needle thread 18 will twist and rotate according 
to it, when applying an ink droplet to a needle thread 18 and coloring from the ink jet head 34, an ink 
droplet can be uniformly applied to the perimeter side of a needle thread 18 at homogeneity. In 
addition, at this example, where the stepping motor 63 for needle-bar rotation is driven or stopped, it 
is possible to make a longitudinal direction rock the needle-bar base 59 and a needle bar 16. 
[0045] Next, the electric configuration of the embroidery sewing machine of the above-mentioned 
example is explained with reference to drawing 10 . The control unit 65 which controls the whole 
operation of this embroidery sewing machine is CPU66, ROM67, RAM68, the input interface 69, 
and an output interface. It consists of the 70th grades. The above-mentioned control device 65 is 
constituted so that the signal from the actuation switch group of starting and a safety switch 19, the 
timing signal generator 71 formed by approaching a main shaft 52, and a control panel 23 and 
coloring unit 12 grade may be inputted through the input interface 69. 

[0046] And the control unit 65 is constituted so that drive control of the ink jet head 34 and air 
compressor 30 grade of liquid crystal display 23 a of the sewing-machine motor 72, the stepping 
motor 73 for needle-bar rocking, the stepping motor 74 for a feed dog drive, the stepping motor 63 
for needle-bar rotation, and a control panel 23, the direction stepping motor 6 of X, the direction 
stepping motor 7 of Y, and the coloring unit 12 which carry out the rotation drive of the main shaft 
52 may be carried out through the output interface 70. 

[0047] In addition, in ROM67, various data required in order to perform the control program which 
controls the whole operation of the above-mentioned embroidery sewing machine, i.e., the control 
program which carries out drive control of each motors 6, 7, 63, 72, 73, and 74, the control program 
which carries out drive control of the liquid crystal display 23 a, the control program which carries 
out drive control of the ink jet head 34 or the air compressor 30 grade, sewing, and coloring 
operation etc. are stored. 

[0048] Next, an operation of the above-mentioned embroidery sewing machine is explained focusing 
on maintenance processing of the ink jet head 34 by said maintenance equipment 25. 
[0049] It explains referring to drawing 1 and drawing 2 first about the maintenance processing 
performed at the time of activation termination of sewing actuation. In addition, sewing actuation is 
performed as follows. That is, while a user sets cloth 4 to said embroidery frame, the yarn die 75 of 
the yarn of a white system is set as a needle thread 18. Moreover, a needle thread 18 is pulled out 
from said yarn die 75, and it sews via a predetermined thread-guard path, and lets it pass to the hole 
of a needle 18. And selection of whether for an electric power switch to be turned on and to perform 
a request selection and coloring sewing of an embroidery pattern (sewing data), cleaning treatment 
of the ink jet head 34 of the coloring unit 12 mentioned later, etc. are performed suitably. Then, 
starting and a safety switch 19 are operated. 

[0050] Then, while said needle bar 16 moves up and down according to the control program 
memorized in ROM67 of said control unit 65, said embroidery frame 5 drives, with sewing operation 
is performed. Moreover, coloring actuation which colors a needle thread 18 is performed. In this 
case, even if a color substitute is in sewing of an embroidery pattern, since a needle thread 18 is 
colored automatically, it is not necessary to exchange a needle thread 18. And the non-colored part at 
the time of a sewing start and the color mixture part at the time of a color substitute are about 1-2 
stitches, and can perform the color substitute with very few errors. In addition, about the detail of 
this coloring actuation, although indicated by the application for patent 2000-230400 for which these 
people applied previously, since it separates from the meaning of this invention, that explanation is 
omitted here. 

[0051] Now, after sewing operation is completed, a control unit 65 detects and sews the location of a 
needle bar 16, and moves a needle 18 to the best location. Next, a pressure bar 1 1 is raised in the 
cleaning location which is a location where the coloring section 13 and said maintenance equipment 
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25 of said coloring unit 12 counter mostly. 

[0052] If said pressure bar 1 1 moves to the predetermined location of mist or a lower part from a 
cleaning location, the upper part of the front face of said body 38 will contact the rear face of said 
suction cap 46. Furthermore, if said body 38 goes up, said suction cap 46 will resist the energization 
force, and will rotate in the direction of anti-arrow-head A. Therefore, in this example, said body 38 
(front face) functions as an operating member. And if said body 38 arrives at a cleaning location as 
shown in drawing 2 , the rear face of the suction cap 46 will be stuck to the front face of said body 
38, and will block tip opening of ink regurgitation nozzle 41a (capping actuation). 
[0053] In this case, first, said suction cap 46 sticks to said body 38, it is in the condition which 
blocked ink regurgitation nozzle 41a, and an air compressor 30 is driven. Thereby, air foam and the 
foreign matter which were mixed in the interior of said body 38 are sucked out of regurgitation 
nozzle 41a with some ink to the suction cap 46, and are collected by the recovery tank 29 through the 
ink discharge hole 50 and the recovery tube 28. Next, if the pressure bar 1 1 in a cleaning location is 
dropped, the suction cap 46 will rotate in the direction of arrow-head A according to the energization 
force of a spring 51, and it will be estranged from a body 38. By driving an air compressor 30 again 
in this condition, the ink absorbed by the ink absorption member 49 of the suction cap 46 is collected 
by the recovery tank 29 through the ink discharge hole 50 and the recovery tube 28. 
[0054] If a pressure bar 1 1 is dropped further, the tip of the wiper blade 47 of maintenance 
equipment 25 will contact the lower limit section of the front face of a body 38. At this time, since 
the wiper blade 47 consists of members which have elasticity, the tip of said wiper blade 47 is 
pressed against the front face of a body 38 by that elastic force. And the point of said wiper blade 47 
grinds and moves the front face of said body 38 toward the upper part with descent of said pressure 
bar 1 1 from the lower part (wipe actuation). Consequently, the ink adhering to the front face of said 
body 38 is removed, and clarification of the ink regurgitation nozzle 41a is carried out. 
[0055] Then, a pressure bar 1 1 is raised again, where the suction cap 46 is stuck in the front face of a 
body 38, ink discharging is performed, and injection of ink is made into homogeneity (Flushing 
actuation). 

[0056] Thus, in this example, since the coloring section 13 and maintenance equipment 25 were 
constituted on another object, said coloring section 13 can be miniaturized and it can install near the 
sewing needle 17. For this reason, coloring actuation of sewing thread can be performed with a 
sufficient precision. 

[0057] Moreover, since it constituted so that maintenance processing by said maintenance equipment 
25 might be performed by attaching said maintenance equipment 25 in the bearing bar 45 which 
fixed to the sewing-machine machine frame 1 , making it move to a cleaning location, or moving said 
pressure bar 1 1 up and down, the activity for the maintenance processing as another object of the 
coloring section 13 and maintenance equipment 25 does not become troublesome. 
[0058] And to maintenance equipment 25, maintenance processing was constituted so that the 
actuation usually performed might be interlocked with and it might perform at the time of activation 
of sewing actuation called rise actuation and vertical movement of a pressure bar 1 1 , and 
termination. For this reason, in order to perform said maintenance processing, it is not necessary to 
carry out troublesome actuation and, and it is not necessary to prepare the special member for it. 
[0059] Furthermore, said maintenance equipment 25 was constituted from suction cap 46 and a 
wiper blade 47, and it constituted so that it might have four maintenance functions, "a purge", 
"wipe", "capping", and "Flushing." For this reason, these four maintenance processings can be 
performed by single actuation of actuation of a pressure bar 11. 

[0060] Furthermore, when a pressure bar 1 1 was in a downward location, said suction cap 46 was 
evacuated from the field in connection with sewing actuation, and when a pressure bar 1 1 went up, it 
constituted so that said suction cap 46 might rotate and maintenance processing might be performed. 
For this reason, even if it has attached maintenance equipment 25 in the bearing bar 45, it does not 
become the obstacle of sewing actuation. 

[0061] In addition, although the coloring section 13 and maintenance equipment 25 were made to 
estrange and have been arranged in the above-mentioned example, it is not limited to this, and like 
the 2nd example shown in drawing 1 1 , the coloring section and maintenance equipment may be 
made to approach and you may arrange. 
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[0062] That is, drawing 1 1 which shows the 2nd example is the vertical section front view showing 
the coloring section 81 of the coloring unit 12 roughly, and the condition that (a) has a pressure bar 
1 1 in the lowest location, and the condition that (b) has a pressure bar 1 1 in a cleaning location are 
shown. The maintenance room 83 is established in the lower part within the body 82 of the coloring 
section 81. The ink jet head 34 is arranged through the spring 84 by the lower part within said body 
82 possible [ frequent appearance displacement ] from said maintenance room 83. 
[0063] In addition, at drawing 1 1 , after the front face of the ink jet head 34 has been exposed, it is 
shown. Moreover, although it does not appear in drawing 1 1 , in the front part of said maintenance 
room 83, the suction cap 46 of said maintenance equipment 25 is arranged in within said body 82. 
[0064] On the other hand, the cylindrical member 85 has fixed in the head section of the sewing- 
machine machine frame 1. When the lower part of said cylindrical member 85 is ****(ed) by the 
right part within said body 82 and said pressure bar 1 1 is in the lowest location, the lower limit 
section of said cylindrical member 85 is located above said ink jet head 34. In addition, inclined 
plane section 85a is prepared in the lower limit section of said cylindrical member 85. 
[0065] If according to the above-mentioned configuration the coloring section 81 will go up in 
connection with this if a pressure bar 1 1 goes up, and said pressure bar 1 1 arrives at a predetermined 
cleaning location, it will be moved to horizontal left-hand side by said cylindrical member 85, and 
the ink jet head 34 will be held in the maintenance room 83 by it. Therefore, in this example, said 
cylindrical member 85 functions as an operating member. Moreover, an ink jet 34 is moved in the 
direction containing a horizontal component. Consequently, ink regurgitation nozzle 41a is blocked 
by the suction cap 46. Moreover, in said pressure bar 1 1, by repeating descent and a rise from the 
best location, the rear face of the front face of the ink jet head 34 and the suction cap 46 is ground, 
and ink regurgitation nozzle 41a is cleaned. 

[0066] Thus, with the configuration of the 2nd example, since the ink jet head 34 was moved 
horizontally and the ink jet head 34 is separated from the sewing needle 17 or the needle thread 18, 
soiling in ink etc. or involving in a sewing needle 17 and a needle thread 18 on the occasion of 
maintenance, by the member which operates for maintenance is prevented. That is, in this 2nd 
example, the direction corresponding to claim 3 is a direction containing the horizontal component 
which separates from a sewing needle 17 or a needle thread 18. 

[0067] Although it is a technical matter for doing so the effectiveness of "preventing soiling in ink 
etc. or involving in a sewing needle 1 7 and a needle thread 1 8 on the occasion of maintenance by the 
member which operates for maintenance" about this "it separating from a sewing needle 17 or a 
needle thread 18", at a present stage, it does not indicate to a claim. From now on, if needed, it adds 
to the present claim or can become the technical matter of invention which relates to division 
application from this application. 

[0068] In addition, the configuration of the 2nd example except having mentioned above is the same 
as the 1st example. Therefore, also in the 2nd example, the ? almost same operation as the 1st example 
and effectiveness can be acquired. 

[0069] Moreover, as long as the ink jet head 34, a sewing needle 17, and a needle thread 18 estrange 
mutually, you may make it move to an entire horizontal direction, although it is made to move to a 
component including the direction which separates the ink jet head 34 from a sewing needle 17 or a 
needle thread 18 in the 2nd above-mentioned example. Furthermore, as long as it estranges mutually, 
a needle swing may be made to perform in the direction contrary to the orientation of the ink jet head 
34, and both the needle swing actuation and migration of the ink jet head 34 may be performed. 
Although it does not indicate this "the ink jet head 34, a sewing needle 17, and a needle thread 18 
estranging mutually on the occasion of maintenance" to a claim at a present stage, either, future and 
if needed, it adds to the present claim or can become the technical matter of invention which relates 
to division application from this application. 

[0070] With the configuration of the 2nd example, although maintenance equipment 25 has been 
arranged to the front part of the maintenance room 83, you may arrange so that maintenance can 
perform maintenance equipment 25 in the location of the ink jet head 34 at the time of the rise of 
maintenance. 

[0071] In addition, in the coloring section 13 shown in the 1st example of the above, although not 
illustrated, in order to prevent that the ink which was breathed out from ink regurgitation nozzle 41a, 
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and scattered to the front adheres to cloth 4, a flange may be prepared in the front lower part of a 
body 38. 

[0072] Moreover, it constituted from an above-mentioned example so that migration in a cleaning 
location and vertical movement of maintenance processing of the pressure bar 1 1 in the case might 
be performed automatically, but you may constitute so that a user may carry out manually, or you 
may constitute so that automatic and manual either may be possible. 

[0073] Furthermore, not only the configuration attached in a pressure bar but said maintenance 
equipment can be attached in the member prepared in other sewing-machine machine frames. 
Furthermore, the maintenance processing by said maintenance equipment is limited to the 
configuration performed by vertical movement of a pressure bar being interlocked with, and does not 
have ** again. For example, by removing a yarn die from ****** , by constituting or operating the 
threader lever for making the threader of a needle thread perform automatically so that [ the 
maintenance processing by said maintenance equipment ] it may be performed, you may constitute 
so that maintenance processing by said maintenance equipment may be performed. 
[0074] 

[Effect of the Invention] Since this invention was constituted so that maintenance processing of said 
ink jet head by maintenance equipment might be performed by operating an operating member, it 
does so the effectiveness that the activity for maintenance processing can be finished easily, in the 
yarn coloring sewing machine equipped with a yarn coloring means by which the ink made to 
breathe out from an ink jet head colors sewing thread, so that clearly from the above explanation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side elevation in which showing the 1st example of this invention, and fracturing 
and showing a part of coloring section in a downward location, and maintenance equipment 
[Drawing 2] The side elevation fracturing and showing a part of coloring section in a rise location, 
and maintenance equipment 

[Drawing 3] III-III in drawing 1 Sectional view which meets a line 
[Drawing 4] IV-IV in drawing 1 Sectional view which meets a line 
[Drawing 5] The front view of an embroidery sewing machine 

[Drawing 6] The perspective view showing the coloring section circumference of embroidery 

equipment and a coloring unit 

[Drawing 7] The plan of embroidery equipment 

[Drawing 8] The side elevation of embroidery equipment 

[Drawing 9] For (a), the perspective view showing the drive of a needle bar and (b) are the 
decomposition perspective view of a needle bar connecting bracket. 
[Drawing 10] The block diagram showing an electric configuration 

[Drawing 11] The vertical section front view of the coloring section in case the vertical section front 
view (a) of the coloring section in case the 2nd example of this invention is shown and a pressure bar 
is in the lowest location, and a pressure bar are in a cleaning location (b) 
[Description of Notations] 

In four, cloth (processing cloth) and 1 1 among drawing a coloring unit, and 13 and 81 for a pressure 
bar and 12 The coloring section (yarn coloring means), 17 a needle thread (sewing thread) and 24 for 
a sewing needle and 18 An ink supply recovery system (yarn coloring means), 25 — maintenance 
equipment and 34 — an ink jet head and 38 — in a body (operating member) and 41a, a wiper blade 
and 49 show an ink absorption member, and, as for an ink regurgitation nozzle and 46, 85 shows a 
cylindrical member (operating member), as for a suction cap and 47. 
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[Drawing 1 1 ] 
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StH^a y ^©litiSBiSSBctt. £fi&Mflir§3¥«fr 
&->-h4 l^lfiOWt^tlTiJO, d©->-h4 1 (C 

& ^©-r>^Rttbyx;u4 1 a*«±T*i^fcijy»c 
rt©^*^ &&(Dxi)y 

O-f >^S4 2 a~4 2 dOTB*Snx^5. CftS-f 
>*£4 2 a~4 2 d09*MPa6fiiJ©ft!lffif3«, »Wfl| 

[0 0 3 5] ^CH >*E»&5/- M 3tCtt. -Y>^* 
4 2 aSt-f >^SAP 3 8 a$lit5/^ (0* 
<b, -T>^4 2 b#<h-f>i7§AP3 8 b£ 

mMM4 4a. 4 4 blCj;-pT. -f>^4 2c$f. 4 
2 dffift-f >^SAP 3 8c. 38 d AH-n^MJiiit" 

[0 0 3 6] -€"L/T, H^t^D-y^©*®^^ 
BfjaSHIfcte. -f >^4 2 a~4 2 d£i£* • 
T-f >^RttiJ/X;P4 1 aT&^RtaiSit**: 

ic#T&te©E|3MiiJP«. 5 ~»*##J©$ilPSSlc 
<fcoT5 -»©ig»j^-f 5 >^tCHBf L-mtf $n^>«k 

[0 0 3 7] BlK*tf\fc3K:, -f> 

jrs?xy h"Vy f* 3 4<D1&\\ZM&( >^ttfcti/X;U4 
lall, ^©^gB© *>©*>£ ^7 >©<>?a*Rtft£ 

tu 2#g©fe©d^v-t?>y©'f >/r*mfcttj$n. 3 

#g©fe©^6^XD— ©^>^/Wfcttj$n. 4#g© 

fe©A^n©'r >^^Rtaj$n, jjcf. d©46©i(g# 

[00 38] LT. ±12 1 $IK3L&'f Rttti / XJU 
4 1 a(t fa 4 ©ijg^ a ©39&&&> Ztm 1 7©@?LK 

■d. tyrfr\zxhx*mtz&^\zsmztixK*. bp 
-i >?utm; X)v 4 i a<mz&U5\P\ffi±ik 

^2>o ZtllZ^O. >^tttB/XVP4 1 a^6tttb$ 
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nfc-f>^SS^ 1 8 KM^£#tj5£«hftoTt^£. 
[0 0 3 9] ST, H1K»T«MC MBM >7-f 

##4 5©T»tt4 5 aS^CMCEIftiniKlROWt 
SnfefflSI**- -yX4 6 £, mffB33#l$4 5©T»C 
IR'9tttte>nA;: , 7^ A-Xl/- K4 7 i&«^.T^$ 

io [0040] Bffte©?i+^-yX4 6«, *g®#qm 

□T SJ©K»K©^X 4 8 £. £©^r-X 4 8 ftfCiR 
#$nfc-f >^»iRaKf 4 9 £, ffigEr-X 4 8 ©mjgp 

(D-rmzmnznrz-i >i/mm.s 0 t^ywant 
straw >*swj?l 5 0 (csweiu«^i-X2 8 s 
ssarrsi:, -f >?m&mi\ms2 4<Dx.7-^>zfu 

•yU-3 0©X7- gg(C«toT'T>i7tRjRgKJ4 3^6-f 
>^SrK?ILTIlIiR^>i7 2 9IC[HliK-r£d < h75n?££> 

i^yjotn^ ^ Hfna©?i^^-yX4 6©^Eg 

«, -f >i7 yi -y h^\-y K«i*.fc«Atff >^ i?x - y 
l^i©MT*^. MtC, HfrfB©^l+-^-yX4 6(S/N*^ 

5 1 \z£ 0 m 1 *P9&iAj5fa\zmMm2tiT& <o , a 

[0 0 4 1] fef^l BWiliiiCOl^ 09 

siwHLTaasw*. 09 (a) jc^-rj:^(c. 

1 6 tt, -»©±$S 5 2 ©£»C@*£n 

fcy^ffi7 7 >^7 5 3 5 >9 D «y H 5 4 BlU^# 

ia*5 5*^LTaeissnT*o. ^ntc^o, ^ws 

30 2©®telOfot;T£|-»l 6rf±TW}2tlZ>m}&.i2t3:?X 

[0 0 4 2] ±ffitH«&£5 09 (b) IC^T<t 
rXW5 5at, ^©-X«gW5 5 atC0 

1 6«. n&tf.mt 5 5 bfc^fig^n^saatciiitepj 
izmlx, \sffi&m. ttm\zwrnimm&L 

40 t&oTt^S. 

[0 0 4 3] Sfe, 6©±SBa»CttJp«flM)=* : -\' 

5 8 mm-s 5 9 iziimtsnrz e> 6 o tc «t o midnitg 

lc3a*$nTl»S. ±Ef W^-V' 5 8 tt, _hT7j(Rl(Cfi 
^¥#*§B5 8at, «-T«#*g|55 8 b «fc£*rLTl^ 

i^UTH^. £©7-f K;i^iT6 ltt. #f#-&5 9 5: 

ffiW]vjmiz3mT2>?m6 2 iz®m*jmiz?mt:nT^ 
-5, ^16 2it fctfciKjaesnT^*. 

50 [0 0 4 4] MIC. ±ie>-< 1 ffi^i 1 
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^•ytf>^-37 6 37!)t|IIi|fe-r-5><t:, $ft=£ir6 4, T< 
HJl/^-V 6 1 . *m#-V 5 8 . ttB 5 7 *^LT*H» 
1 6 j)ysmmS)]Ztl2>£.OlZffil$.2nT^2>. Z\(D£o 

\Z. £t#l 6Mto;*i±-5<h. ^-n(CJSi;T±*l 8^* 

>?tt£±ftl 8lc3TTtt&r«£«K:. ±&18© 
6 3 S^^fctttfitSi^ttMH?. *H*#5 9Rtf£f 

[0045] &tc. ±Mmmmmm^y<»mmm 

mz-D^x. mi o*#BBLTBWr-S. c:©fiJitt$-> 
><0»IE^*IH»r3ffl»ie» 6 5(t CPU66, 
ROM6 7. RAM6 8. AW>^-7i-X6 9, 
aWj-f>*— :7x— * 7 0^^|^ntl^. ± 

3©i£f£X-f y?Ss *fe3---y F 1 2^C> 
©m^-^A^-T >^-7i-X 6 9 fefrLTA^-f -5<i: 

[0 04 6] ^LT> »lii6 5H ffl2K>*-:7 

-*7 2. &WffiW]mXTy \±y*f*r-9 7 3, 
fflShm^y-v idytf'E—? 7 4, §t#HW£ffl;*^>y tf> 
y^E-^ 6 3 . 8^71*^2 3©i&S|^-< 2 3 

a. X^nx^-yk?:/^-^, Y^lfilXT^y fcf>y 
9 7 , #ferL- y h 1 2 ©-f >!>yi -y F'Vy F 3 
4^IT-=i>7V-y1i-3 0*SWWMWr*«t-5(C« 

[0 04 7] ft, ROM6 7|*|{C«. ±fB^MS^>© 

6. 7. 6 3, 7 2. 7 3, 7 4 ^S^rfMSff SfMlf:/ 
ny^A, ffir^yK 2 3 a &JBIMilffr£fHtt 
-faifyA, -f >^vx-y F'Vy F3 41>X7- 

[0 0 4 8] ±B*Bt5 ~»(DftRl$:wmf( > 

7~f>7.m.m2 5 tCcfc^-f >^ yi 7 F'Vy F 3 4©* 

[0 0 4 9] S-TfHRHC. iiiS!iW©llfT^7f^(Cff^ 

n-s yw >x^->7.5asir-3tiTig 1 mm 2 

t7 sfe, mmmn 5fr*>±Jhi 8&5\gm 
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-c*<. -e-u-r. mmx-i v^*AnTffim<Dmm& 

Wrs*ferL--y F 1 2CD-T >^vni<y F'x 

>y f 3 4<d& u— — > ^as^jga^fT-r^. ^ © 
«, e» • ^ih^-r -y^ 1 9 *aww*. 
[0050] -r-gxh. mmmumme 5©rom6 7^ 

Tid^n«.<!:*(3HMSB^ja#5/{>W»!)^n, enr&Sffil 

m^nztiz* tt. ±Jh 1 8 £#£-r-5*fiSjf^ 
as^t. -e#AB#©iifegi5^tti~2^@^^o. s 

»T^©^&^fiS*.£lfcfTT#-5. ft. z\<DM&Mh 

00-230400 tClB«$tlTV^*^ *%W©ffie 

[0 0 5 1] ST, tt88fflBM»7-r3£. $iJPSS6 
5 1 6 ©fiSSr^tti LTM^if 1 8 2r«±{4«{C 
20 ^KiSit^). ^(3, 1*. ME»ft3CyM 

2 ©*fegp 1 3 iBfrte/'f >7"^>7.^«2 5 <!:« 

[0 0 5 2] mm xM 1 1 ifl<7 U -^>^{4BJ: 0 1> 
^T*-©m^fiStcSl!rr -5 Mt2*#3 8©Hn® 

©±ai5^Hfrie©?i+ j fy^4 6©«c^-rso s 

tC, i»E*ft:3 8**±#-r*^ WI2!S?l+ J fy^4 6 

**6g^jT«, mfIB*^3 8 (©hu®) A^MiL 
T«^T-5o -tLT. B2(C^rJ;e>{C, #Jf2*#:3 8 
30 #iMJ-— >y«MB3&r*£. m3\**>yZf4 6 0>Vk 
B«H^SB*^3 8©M®JCS«b. -i>^atttiyX)l4 
1 a©5fe^MPgl5^^-r^ (*^-ytf>^»rf^) . 
[0 0 5 3] £©®£te£-f, S1Jie©?l^ J fy^'4 
ftjfB##:3 8I=««U -i>i^nttiiyXJl4 1 a££Hg 
U/t«IBT. X7-3>^l/- 7 -y-3 0^|gftTS„ 
K«fc 9 . BtrIB*#: 3 8 ©rtSPHrSA V1£&§sm&gm 

^^>i7tmzfttth/XA4 1 a^e.®^i^^ 

•y^4 6^©^tBSn. -f >^S^tB?L5 0. [elJR^i- 
^2 8$r^LT0iR5'>^2 9lC[HlJR$n-5. ^IC. ^ 
40 U-->^(iffi{C*^x.#l l*TSt5tft?l* 
t77*4 6 5 1 (DfmtHZ*. K)^\A^\\ZWm 

L. *fl:3 8A^«BISn-6. COttiTBSlT-^ 
>yUylJ-3 0*WKrr*ili:CJ:0, ©?l+r-y^4 
6©-f >^fRlRg^4 9 iCM^nfc-f >^7*H >^7g^ 
ai?L5 0, HiR^^-7 r 2 8&n,TMW.?>!7 2 9(C 

[0 0 5 4] JfA^l l^^etcl^TS-a-^i:, 
ft>7SS2 5 ©"7^ 71— F4 7 ©^^fls 

3 8©mr®©TSg|5{ca^-r«)o d©t#"7-fA-yu 
50 - F 4 7 J4#tt*#r*fi»W^«lJ5!6*nTlr»*fe*, 
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1 cor^TtC^^tfiffi^-f A— y V— H 4 7 ©SteSSSfctM 
te*#:3 8 Oi!ftffi£T3l57^±gl5K[^oTJglOSK 

[0 0 5 5] ffOWU^l 1 £±#£ii\ ©51 

V ~f 4 6 3 8 (DMffifC^»£tf WC-f > 

i7llttH»f^€rfTt,\ -f >^ (Digits— I' (77 
•y-»y»jff0 o 

[0 0 5 6] d<7)ct:5lc*gy|^JT«> 3<h* 
-f >^>X^S2 5££SiJ#t;i<gf£Lfc<zm wHSM 
1 3 ^/J^{b LXtm 1 7 ©ifi^fCt^BTS £ £& 

[0057] mfz. mz*>7-i->7>&m2 5&^-» 
m& i \z®mtEtifz3mw4 5 ici&ttw-. twaf i 
i £ i7 "j - - > ?@m~3$mz mt o ±Tib$ -a-fc o -r 

£C<hk: c fc0i!fJKyW>5^>;*gg2 5KJ;3yW> 
1 3t^Ort>XSg2 5££SU#£LT*>yW > 
[0 0 5 8] Lfrh, M>rt>^gI2 5ICyW> 

[0 0 5 9] HfC. Hul2^<>^>Xgfi2 5^®?l 

»4oro^'r>^>x«tg$r«^j;^f:ffi 

[0 0 6 0] HK. Jf*#l lt^mimiZ^ii^t 

?lZffil&Lrz. Z.<Dfz$>. yW >^>7>SS2 5*5: 

[0 06 1] ft. JhfElUJ^JT*^ 1 3 £yW > 

%.2tLZ>t>V>Xl$£s.< .011 K*-fJg2 CDfU£0iJ<DJ: 
?fC. *figB<hyW>X±>*2£S££ifi&£-£T8Eg 

[0 0 6 2] T&fc>^. ^2»^6S^J^T01 1«. 

h 1 2©*fegi?8 1 ^mm^-tmmiEm 
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mX'&K). (a) (JJfAl^l l^«Tffi*cfe^>ttffi, 
(b) 1 l^U-->^Wc&?>««iS:^ 

LT^&„ *£g&8 1CD*#:8 2 rtOT^lCfS^-f >T" 
^>X^8 3»t^nTt^ mjfd##8 2fa<DTg& 

>i7i/jLy h'Vy K 3 4*V\*^8 4^LTEI^$nT 

[0 0 6 3] f& 011TH -f>^iyKyK3 
4©M®*«fflL/fcttiri?*SnT<ri«. 011 

^>x^8 3<Dffl]mz\zte, ntm^>^i->xm 

B2 5©K5l+r 7^4 6*«S$nT^^o 

[0 0 6 4] -7j. 5 -»^# 1 tfWy KgftCtt. 
«5« 8 5 #H*£ft-a>3. lfflB3HM*«W 8 5 (DTnBti 

m^m2fy(D^mzm^nxi6io. mbwami 

1 rtWT&gK&S £ #tt, mflBMtttgBtt 8 5 (DT«aC 
W, lt9B*tt«tt8 5<DTimiZl£®®m$t8 5 a*« 

20 [0 0 6 5] ±tmmz£.n& wa.wi i ^*_h#$n 
-si. vinKflE^*6»8 i**±#$n. Buia¥x.#i 

K>yH3 4 ttflfa$t«c^ 8 5 (C «t o T^yjfSJfeffl'J 

*-f>7-i->xm.8z\zw.&2n2>. se-p 

teTSo -1>i/i?x.y H3 4«* 5 F7j|fi]fi£^^ 

tfyjiBjt^ifj^nso ck^s, -f >i7ttfcB/x;i/4 i 

30 ±9. -f K34©ifflt»3l*tyy' 

4 6 t««ffit*«o^t)$nT'f >^ntmyX)i4 1 

a^tfjf$n^> 0 

[0 0 6 6] ^2©^^J<75^^-e«, tK 

¥yj[6]tC-f >^>?x-y h'S-y H 3 4 Sr^ftL, ij^- 1 7 
-^Jtifc 1 8 3&^6-f >^> ? x -y h'x-y H 3 4 *»MTtiS 
OT, 7^±^1 8*p<-1'>x^->7.(C^L'r> 

i7^Tr^bfcO. ^ >7-i-yx<Dfztt>izmiPr^mi 
X~&g&/vfzi0-?2>Z\}it)W5lt2nT^2>. EP^. ^1© 
*2©a3IW-ett» »*«3{C*f*ST-5yj|fil<htt. i^f 
40 1 7 1 8 e«n**¥*lRlJ^*^tI56?RTr* 

-5. 

[0 0 6 7] rg|H-i 7^±*1 8*^6(in-5j »C 
L-f >^7^T^Lfc0, >J-i->Z.<Dtztb\zWim- 

50 [0068] ^, J^LfceW©JB2e^Qfi«©«ll« 
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a. mi<Dmm£mc-?&2>o tot, &2<a&m 

[0 0 6 9] Jtj£©*2©g|ttWra. -f >5T5? 

x-y h'Vy K3 4 SiBtH- 1 7 ^_h* 1 8 6«ns^fil 

3 4 1 7 i 8 tmwzmntfr&n-z&n 
wurrsoDT&ntt -r >^ ->*x -y h^vy k 3 4 ©sea 

0 WlfmzM >*x >y h "Vy b* 3 4 ©&t!j©M;&£ 
v>x y h'Vy h* 3 4 1 7 ^>±* 1 8 jWSWOWW 

[0 0 7 0] Sf§2©KliS0iJ©1gfire«U /-f>x±>X 
S12 5£*i->t^>->x^8 3©tfttrtBttlcEllLfc 
rt*. * -f >r~J- >X©±#^(D'f >i?yiyK -y K 3 20 
4©&gfC;W >t-:?->X2£B2 5£*-f >7~r>7dfi 

[0 0 7 1] ft, iESSKZgQSMfcjS 
L£*fi«l 3fC*3^T«, -f >^«:ffi/X;i/4 1 a*^ 

[0 0 7 2] ±B*K5«-m. ^-f>5^>XM 

JS©^©if l l o>9 'J -^>^&B^©f£iK>±T 
■waaftMKfftons.t'jcfliSEbfc**. &mmfi*£W) 30 

[0073] ®c. Hitae^-f >^->7.msit, wzM 

tittWtiizmtnzz.ii'bvimre&z,. mz&tz. ms. 
^ >^i->xmmiz^^-i >^i->xWMit. if*. 

wo)±Tmzm£hLTmf2tiz>mmzv§fe2tiz> *>© 

'tT-2tlZ>£olZffif&LfzQ> ±*CD^dlL*g|ftW(CfT 40 
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[0074] 

[fS93©#im] ^±co|jiHj^e»0J6^cfc^l^ *%aj 

m?mt&mm-zz\ii\z£r)*-i> ; r?->xm 

Siz^zmzOW^'y h'Vy hW-Ort^iB 

[®i] *5fiw©igio*sfiw*3^r ! boT*o, m 
CH2] ±mm\z&z>m&&£*-( >Tj->*mwt 

[S3] 01*111-11 1 «('»^»r®0 
[04] Hl^IV-IV ^tca-5W®0 
[05] f!tS§5 -»©IEffi0 

[06] jWKKBtarfrx^s/ h®3ieaRHas^-m 
Si0 

[07] «tgffi©±®0 

[08] f!M^B©fiiJ®0 

[09] (a) imm>®8fflm&m-®®M* (t>> 

ti#H*&£©##m*g0 

[0io] «»w«^*^-r^p -y ^0 

[011] *5fflB©SB2©SQ6«*^rfe©T?*0, if 
*8WWTffl»;:** £#©»figB©SSSfIEa0 

(a) , if>L«*t^U-n>^ffilBtc:**t*©3fffia5 
©8J!#rIES0 (b) 

04>. 4 Waft Cftrrfi) , i i«ifx.tf. l 2(i*fen. 
-yK 13. 8 l«*feg|$ . 1 7tt» 

>^-/i7K7F. 3 8ti## (ifTO ,41a 
tt-r>^ttt±S/X;k 4 6«K3l*A"y7\ 4 7«>7-f 
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